Structural approaches of the mitochondrial carrier family.
The transport of solutes across the inner mitochondrial membrane is highly selective and necessitates membrane proteins mainly from the mitochondrial carrier family (MCF). These carriers are required for the transport of a variety of metabolites implicated in all the important processes occurring within the mitochondrial matrix. Due to its high abundance, the ADP/ATP carrier (AAC) is the member of the family that was studied most. It is the first mitochondrial carrier for which a high-resolution X-ray structure is known. The carrier was crystallized in the presence of a strong inhibitor, the carboxyatractyloside (CATR). The structure gives an insight not only into the overall fold of mitochondrial carriers in general but also into atomic details of the AAC in a conformation that is open toward the intermembrane space (IMS). Molecular dynamics simulations indicate the first events occurring to the carrier after the binding of ADP. A careful analysis of the primary sequences of all the carriers in light with the structure highlights properties of the protein that are related to the substrate.